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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new electrolyte fiim, in which permeation of methanol 
(cross-over) is reslrained as much as possible and which is also durable under an environment 
of higher temperature (not lower than about 1 30° G), and a fuel ceil using the electrolyte film, 
especially methanol direct type solid polymer fuel cell, as well as to provide its manufacturing 
method. 

SOLUTION: This electrolyte film, in which the first and the second polymers having a protonic 
conductivity are filled in fine pores of porous base material, which substantially does not swell 
with respect to methanol and water, and the electrolyte film where one end of the first polymer 
is made to be bonded to an inner surface of fine pores of the base material is used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A process of forming the 1st polymer so that the end may be combined with a fine- 
pores internal surface of a porous substrate which has swelling-proof nature in an organic 
solvent and water, And a manufacturing method of an electrolyte membrane with which it is a 
manufacturing method of an electrolyte membrane which has a process which makes it filled up 
with the 2nd polymer that may be the same as the 1st polymer, or may differ in fine pores of 
said substrate, and said 1st and 2nd polymer has proton conductivity. 

[Claim 2]A way according to claim 1 the 1st polymer is of the 1st monomer origin, and the 2nd 
polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may differ. 
[Claim 3]A formation process of the 1st polymer by having a process of irradiating said substrate 
with energy, and a process which contacts the 1st monomer to this substrate^ and contacting 
the 1st monomer, A method according to claim 1 or 2 of forming the 1st polymer so that the end 
may be combined with a fine-pores internal surface of said substrate. 

[Claim 4]An energy source of said energy is chosen from a group which consists of plasma, 
ultraviolet rays, an electron beam, and a gamma ray, A method according to claim 3 of forming 
the 1st polymer so that said substrate may be excited according to this energy source and it 
may combine with said substrate in this reaction starting point by [ of this substrate ] generating 
the reaction starting point to a fine-pores internal surface at least, and contacting the 1st 
monomer at this reaction starting point. 

[Claim 5]A way according to claim 1 or 2 a formation process of the 1st polymer combines an 
end of said 1st polymer with said substrate by a coupling agent. 

[Claim 6]A method of claim 2 - claim 5 given in any 1 paragraph of being a process which it is 
filled up with said 2nd monomer in fine pores of said substrate, and polymerizes the 2nd 
monomer with which it was this filled up in said fine pores, obtains the 2nd polymer, and is made 
by this to fill up with inside of fine pores like a packer of said 2nd polymer, 

[Claim 7]A way of claim 1 - claim 6 given in any 1 paragraph said porous substrate comprises an 
inorganic material or heat-resistant polymer. 

[Claim 8]A way according to claim 7 said inorganic material is any one or those composite 
materials of ceramics, glass, or alumina. 

[Claim 9]A way according to claim 7 said heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

[Claim 10] A way of claim 1 ~ claim 9 given in any 1 paragraph said electrolyte membrane is an 
electrolyte membrane for fuel cells. 

[Claim 11]A way of claim 1 - claim 9 given in any 1 paragraph said electrolyte membrane is an 
electrolyte membrane for direct type methanol solid polymer fuel cells. 

[Claim 12]It Is an electrolyte membrane filling up fine pores of a porous substrate which does not 
swell substantially to metinanol and water with polymer which has proton conductivity. An 
electrolyte membrane which this polymer has the 1st proton conductive polymer and 2nd proton 
conductive polymer, and this 1st polymer is the polymer which combined the end with a fine- 
pores internal surface of said substrate, and is polymer which the 2nd polymer may be the same 
as the 1st polymer, or may differ. 
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[Claim 13]The electrolyte membrane according to claim 12 which the 1st polymer is of the 1st 
monomer origin, and is of the 2nd monomer origin that the 2nd polymer may be the same as the 
1st monomer, or may differ, 

[Claim 14]The electrolyte membrane according to claim 12 or 13 obtained by contacting the 1st 
monomer to this substrate after the 1st polymer irradiates said substrate with energy. 
[Claim 15]An energy source of said energy is chosen from a group which consists of plasma, 
ultraviolet rays, an electron beam, and a gamma ray, The electrolyte membrane according to 
claim 14 from which the 1st polymer is obtained so that said substrate may be excited according 
to this energy source and it may combine with said substrate in this reaction starting point by 
[ of this substrate ] generating the reaction starting point to a fine-pores internal surface at 
least, and contacting the 1st monomer at this reaction starting point 
[Claim 16] A way according to claim 12 or 13 the 1st polymer combines the end with said 
substrate by a coupling agent. 

[Claim 17] An electrolyte membrane of claim 13 from which it is filled up with said 2nd monomer 
in fine pores of said substrate, and said 2nd polymer is obtained by polymenzing the 2nd 
monomer with which it was this filled up in said fine pores - claim 16 given in any 1 paragraph. 
[Claim 18] An electrolyte membrane of claim 12 by which said porous substrate Is constituted 
from an inorganic material or heat-resistant polymer - claim 17 given in any 1 paragraph. 
[Claim 19]The electrolyte membrane according to claim 18 in which said inorganic material is any 
one or those composite materials of ceramics, glass, or alumina. 

[Claim 20]The electrolyte membrane according to claim 18 in which said heat-resistant polymer 
is polytetrafluoroethylene or polyimide. 

[Claim 21] An electrolyte membrane of claim 12 in which said electrolyte membrane is an 

electrolyte membrane for fuel cells - claim 20 given in any 1 paragraph. 

[Claim 22]An electrolyte membrane of claim 12 In which said electrolyte membrane is an 

electrolyte membrane for direct type methanol solid polymer fuel cells - claim 20 given in any 1 

paragraph. 

[Claim 23]A fuel cell in which it is a fuel cell in which an electrolyte membrane was formed on a 
cathode terminaf or a catalyst bed of a cathode terminal, and this electrolyte membrane is an 
electrolyte membrane of claim given in any 1 paragraph. 

[Claim 24]Are an electrolyte inserted into a cathode pole, an anode pole, and these two poles a 
fuel cell which it has, and this electrolyte, It is an electrolyte filling up fine pores of a porous 
substrate which does not swell substantially to methanol and water with polymer which has 
proton conductivity. A fuel eel! in which this polymer has the 1st proton conductive polymer and 
2nd proton conductive polymer, and this 1st polymer is the polymer which combined the end with 
a fine-pores internal surface of said substrate and whose 2nd polymer is polymer which may be 
the same as the 1st polymer, or may differ. 

[Claim 25]The fuel cell according to claim 24 which the 1 st polymer is of the 1 st monomer origin, 
and is of the 2nd monomer origin that the 2nd polymer may be the same as the 1st monomer, or 
may differ. 

[Claim 26]The fuel cell according to claim 24 or 25 obtained by contacting the 1st monomer to 
this substrate after the 1st polymer irradiates said substrate with energy. 
[Claim 27]An energy source of said energy is chosen from a group which consists of plasma, 
ultraviolet rays, an electron beam, and a gamma ray, The fuel cell according to claim 25 with 
which the 1st polymer is obtained so that said substrate may be excited according to this energy 
source and it may combine with said substrate in this reaction starting point by [ of this 
substrate ] generating the reaction starting point to a fine-pores internal surface at least, and 
contacting the 1 st monomer at this reaction starting point- 

[Claim 28] A way according to claim 24 or 25 the 1st polymer combines the end with said 
substrate by a coupling agent. 

[Claim 29]A fuel cell of claim 25 - claim 28 given in any 1 paragraph with which it is filled up with 
said 2nd monomer in fine pores of said substrate, and said 2nd polymer is obtained by 
polymerizing the 2nd monomer with which it was this filled up in said fine pores, 
[Claim 3D]A fuel cell of claim 24 - claim 29 given in any 1 paragraph with which said porous 
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substrate comprises an inorganic material or heat-resistant polymer. 

[Claim 31]The fuel cell according to claim 30 in which said inorganic material is any one or those 
composite materials of ceramics, glass, or alumina. 

[Claim 32]The fuel cell according to claim 30 in which said heat-resistant polymer is 
polytetrafluoroethybne or polyimide. 

[Claim 33]A fuel cell of claim 24 in which said fuel cell Is a direct type methanol solid polymer 
fuel eel! - claim 32 given in any 1 paragraph, 

[Claim 34]A process of applying sol to the 1st pole, a process of using applied sol as a porous 
thin film layer, A process of filling up fine pores of an obtained porous thin film layer with a 
proton conductive polymer, and forming an electrolyte membrane on the 1st electrode, In a 
process of being a manufacturing method of a fuef cetl which has a process at which the 2nd 
pole is stuck, and forming said electrolyte membrane on this electrolyte membrane, A 
manufacturing method of a fuel ceil which said proton conductive polymer has the 1st and 2nd 
proton conductive polymers, and has a process of forming this 1st polymer so that an end of this 
1st polymer may combine with the surface of said fine pores, and the process of being fitted up 
with the 2nd polymer after formation of the 1st polymer 

[Claim 35] A method according to claim 34 which may be the same as said 1st polymer and the 
2nd polymer, or may differ. 

[Claim 36] A way according to claim 34 or 35 said 1st polymer is of the 1st monomer origin, and 
the 2nd polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may 
differ. 

[Claim 37]A method of claim 34 - claim 36 given in any 1 paragraph performed by contacting the 
1st monomer to this substrate after a formation process of said 1st polymer irradiates said 
substrate with energy. 

[Claim 38]An energy source of said energy is chosen from a group which consists of plasma, 
ultraviolet rays, an electron beam, and a gamma ray, A method according to claim 37 by which 
the tst polymer is obtained so that said substrate may be excited according to this energy 
source and it may combine with said substrate in this reaction starting point by [ of this 
substrate ] generating the reaction starting point to a fine-pores internal surface at least, and 
contacting the 1st monomer at this reaction starting point. 

[Claim 39]A way of claim 34 - claim 36 given in any 1 paragraph a formation process of the 1st 
polymer combines an end of said 1st polymer with said substrate by a coupling agent. 
[Claim 40]A method of claim 36 which said 2nd polymer is filled up with said 2nd monomer in fine 
pores of said substrate, and is obtained by polymerizing the 2nd monomer with which it was this 
filled up In said fine pores - claim 39 given in any 1 para^aph- 

[Claim 41] A way of claim 34 - claim 40 given in any 1 paragraph said porous substrate comprises 
an inorganic material or heat-resistant polymer, 

[Claim 42]A way according to claim 41 said inorganic material is any one or those composite 
materials of ceramics, glass, or alumina. 

[Claim 43]A way according to claim 41 said heat-resistant polymer is polytetrafluoroethylene or 
polyimide, 

[Claim 44] A way of claim 34 - claim 43 given in any 1 paragraph said 1st pole has the tst 
support layer and 1st catalyst bed, and applies said sol to said catalyst bed in a sol application 
process. 

[Claim 45]A method of claim 34 to which said electrolyte membrane and said 2nd catalyst bed 
are stuck in a process at which said 2nd pole has the 2nd support layer and 2nd catalyst bed, 
and sticks the 2nd pole - claim 44 given in any 1 paragraph. 

[Claim 46]A way of claim 34 - claim 45 given in any 1 paragraph said fuel cell is a direct type 
methanol solid polymer fuel celL 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjGenerally this invention relates to the electrolyte membrane for fuel cells, 
and more particularly the electrolyte membrane for direct type methanol polymer electrolyte fuel 
cells in detail about an electrolyte membrane. This invention relates to a fuel cell which has this 
electrolyte membrane, and a manufacturing method for the same. 
[0002] 

[Description of the Prior ArtjThe so-called prevention from discharge of greenhouse gases and 
NOx is strongly cried for as the movement toward terrestrial environmental protection activates. 
In order to reduce the total emission of these gases, utilization of the fuel cell system for cars is 

considered to be very effective, 

[0003]The polymer electrolyte fuel cell (PEFC, Polymer Electrolyte Fuel Cell) has the 
outstanding feature that only water is generated by low-temperature operation, high power 
density, and a power generation reaction. Especially, like gasoline, since it can supply as liquid 
fuel, it is thought that PEFC of methanol fuel is promising as power for electro mobile s. 
[0004]A polymer electrolyte fuel cell is classified into two types, the refining type which changes 
methanol into the gas of the hydrogen main ingredients using a reformer, and the direct type 
(DMFC, Direct Methanol Polymer Fuel Ceil) which uses methanol directly without using a 
reformer. Since a type "ftjel cell has the directly unnecessary reformer, there is a big advantage 
of that the load change response which can be equal to frequent starting and stop so that a 
weight saving is possible is also substantially improvable, catalyst poisoning not becoming a 
problem, either, and the utilization is expected. 
[0005] 

[Problem(s) to be Solved by the Invention] However, some problems are pointed out to utilization 
of DMFC. For example, although DMFC uses a solid polymer electrolyte as an electrolyte. When 
the electrolyte membrane for ordinary PEFC, for example, the Nafion (registered trademark) film 
of Du Pont, the Dow film of Dow Chemical, etc. are used, Two big problems of the problem of 
dissolving near 130 if temperature is raised in order to raise the problem that a catalyst 
carries out depolarization and electromotive force declines in order that methanol may penetrate 
a film, and catalytic activity (creeping) occur. Although the electrolyte membrane which solves 
these problems simultaneously is not existing, if this problem is solved, the application to an 
electromobile may progress at a stretch. 

[0006]Therefore, the purpose of this invention is to realize the new electrolyte membrane which 
controls the penetration (crossover) of methanol as much as possible, and is equal also to the 
use under elevated-temperature (not less than about 130 **) environment The purpose of this 
invention is to provide the manufacturing method of the above-mentioned electrolyte membrane. 
The purpose of this invention is to realize the new methanol direct type solid polymer fuel cell 
which used the above-mentioned electrolyte membrane. 
[0007] 

[Means for Solving the Problem]In order to solve the above-mentioned problem^ this invention 
persons acquired the following knowledge, as a result of repeating examination wholeheartedly* 
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That is, generally, although polymer was softened at an elevated temperature, when the chemical 
bond of the temperature which carries out a pyrolysis was carried out and it embedded the 1st 
polymer into fine pores of a heat-resistant substrate paying attention to character to matntain 
the performance, knowledge that a skeleton of a substrate maintained a membranous structure 
also under an elevated temperature was acquired. 

[0008]This invention persons acquired knowledge that proton conductivity could be improved, 
controlling a penetration (crossover) of methanol, when you made it filled up with the 2nd 
polymer in addition to the 1st polymer. While securing proton conductivity by polymer embedded 
into fine pores, shape maintenance under an elevated temperature, swelling control, and heat 
resistance acquired knowledge that a matrix of a porous substrate could attain. 
[0009]From these knowledge, this invention persons found out the following inventions. 
A process of forming the 1st polymer so that the end may be combined with a fine-pores 
internal surface of a porous substrata which has swelling-proof nature in <1> organic solvent and 
water, And a manufacturing method of an electrolyte membrane with which it is a manufacturing 
method of an electrolyte membrane which has a process which makes it filled up With the 2nd 
polymer that may be the same as the 1st polymer, or may differ tn fine pores of said substrate, 
and said 1st and 2nd polymer has proton conductivity. 

[0010]In <2> above <1>, the 1st polymer is of the 1st monomer origin, and it is good that the 2nd 
polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may differ. 
In <3> above <1> or <2>, a formation process of the 1st polymer by having a process of 
irradiating a substrate with energy, and a process which contacts the 1st monomer to this 
substrate, and contacting the 1st monomer. It is good to form the 1st polymer so that the end 
may be combined with a fine~-pores interna! surface of a substrate. 

[0011] An energy source of energy In <4> above <3> Plasma, It is chosen out of a group which 
consists of ultraviolet rays, an electron beam, and a gamma ray, excite a substrate according to 
this energy source, and by [ of this substrate ] generating the reaction starting point to a fine- 
pores internal surface at least, and contacting the 1st monomer at this reaction starting point, It 
is good to form the 1st polymer so that it may combine with a substrate in this reaction starting 
point. 

In <5> above <1> or <2>, it is good for a formation process of the 1st polymer to combine an end 

of the 1st polymer with a substrate by a coupling agent. 

[0012]ln either of <6> above-mentioned <1>~- <5>, it is good that it is a process which 
polymerizes the 2nd monomer with which it was filled up with the 2nd monomer like a packer of 
the 2nd polymer in fine pores of a substrate, and It this filled it up in fine pores, obtains the 2nd 
polymer, and is made by this to fill up with inside of fine pores. 

In either of <7> above-mentioned <1>- <6>. a porous substrate is good to comprise an inorganic 

materia! or heat-resistant polymer„ 

As for an inorganic material, In <8> above <7>, it Is good that they are any one or those 
composite materials of ceramics, glass, or alumina. 

[0013]In <9> above <7>, it is good that heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

In either of <10> above-mentioned <1>- <9>, it is good that an electrolyte membrane is an 
electrolyte membrane for fuel cells- 

In either of <11> above-^mentioned <1>- <9>, it is good that an electrolyte membrane is an 
electrolyte membrane for direct type methanol solid polymer fuel cells. 

[0014]It is an electrolyte membrane filling up fine pores of a porous substrate which does not 
swell substantially to <12> methanol and water with polymer which has proton conductivity, An 
electrolyte membrane which this polymer has the 1st proton conductive polymer and 2nd proton 
conductive polymer, and this 1st polymer is the polymer which combined the end with a fine- 
pores internal surface of said substrate, and is polymer which the 2nd polymer may be the same 
as the 1st polymer, or may differ. 

[0015]ln <13> above <12>, the 1st polymer is of the 1st monomer origin, and it is good that the 
2nd polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may 
differ 
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In <14> above <12> or <13>, after the 1st polymer Irradiates a substrate with energy, it is good 
to be obtained by contacting the 1st monomer to this substrate. 

E0016]An energy source of energy in <15> above <14> Plasma, It is chosen out of a group which 
consists of ultraviolet rays, an electron beam, and a gamma ray, excite a substrate according to 
this energy source, and by [ of this substrate ] generating the reaction starting point to a fine- 
pores internal surface at least, and contacting the Ist monomer at this reaction starting point, It 
Is good to obtain the 1st polymer so that it may combine with said substrate in this reaction 
starting point. 

In <16> above <12> or <13>, the 1st polymer is good to combine the end with a substrate by a 

coupling agent. 

[0017]In either of <17> above-mentioned <12>- <16>, it is good to be filled up with the 2nd 
monomer in fine pores of a substrate, and to obtain the 2nd polymer by polymerizing the 2nd 

monomer with which ft was this filled up in fine pores, 

[0018]ln either of <18> above-mentioned <12>- <17>, a porous substrate is good to comprise an 
Inorganic material or heat-resistant polymer 

As for an inorganic material, in <19> above <18>, it is good that they are any one or those 
composite materials of ceramics^ glass, or alumina, 

[0019]In <20> above <18>, it is good that heat-resistant polymer is polytetrafluoroethyfene or 

polyimide. 

In either of <21> above-mentioned <12>-~ <20>, it is good that an electrolyte membrane is an 
electrolyte membrane for fuel cells. 

In either of <22> above-mentioned <12>- <20>, it is good that an electrolyte membrane is an 
electrolyte membrane for direct type methanol solid polymer fuel ceils. 

[0020]A ixjel cell in which it is a fuel cell in which <23> electrolyte membranes were formed on a 
cathode terminal or a catalyst bed of a cathode terminal, and this electrolyte membrane is one 
electrolyte membrane of above-mentioned <12>- <22>. 

[0021] Are an electrolyte inserted into <24> cathode poles, an anode pole, and these two poles a 
fuel cell which it has, and this electrolyte, It is an electrolyte filling up fine pores of a porous 
substrate which does not swell substantially to methanol and water with polymer which has 
proton conductivity, A fuel cell in which this polymer has the 1 st proton conductive polymer and 
2nd proton conductive polymer, and this 1st polymer is the polymer which combined the end with 
a fine-pores internal surface of said substrate and whose 2nd polymer is polymer which may be 
the same as the 1st pofymer, or may dfffer. 

[0022]In <25> above <24>, the 1 st polymer is of the 1st monomer origin, and it is good that the 
2nd polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may 
differ. 

In <26> above <24> or <25>, after the 1st polymer irradiates a substrate with energy, it is good 
to be obtained by contacting the 1st monomer to this substrate. 

[0023]An energy source of energy in <27> above <26> Plasma, It is chosen out of a group which 
consists of ultraviolet rays, an electron beam, and a gamma ray, excite a substrate according to 
this energy source, and by [ of this substrate 3 generating the reaction starting point to a fine- 
pores internal surface at least, and contacting the 1st monomer at this reaction starting point, It 
is good to obtain the 1st polymer so that it may combine with a substrate in this reaction 
starting point. 

In <28> above <24> or <25>, the 1st polymer is good to combine the end with a substrate by a 

coupling agent. 

[0024]In either of <29> above-mentioned <24>- <28>, it is good to be filled up with the 2nd 
monomer in fine pores of a substrate, and to obtain the 2nd polymer by polymerizing the 2nd 
monomer with which it was this filled up in fine pores. 

In either of <30> above-mentioned <24>"- <29>, a porous substrate is good to comprise an 
inorganic material or heat-resistant polymer. 

[00253As for an inorganic material, in <31> above <30>, it is good that they are any one or those 
composite materials of ceramics, glass, or alumina. 

In <32> above <30>, it is good that heat-resistant polymer is polytetrafluoro ethylene or 
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polylmide. 

In either of <33> above-mentioned <24>~ <32>, it is good that a fuel cell is a direct type 
methanol solid polymer fuel cell. 

[00263a process of applying <34> sol to the 1 st pole, a process of using applied sol as a porous 
thin film layer. A process of filling up fine pores of an obtained porous thin film layer with a 
proton conductive polymer, and forming an electrolyte membrane on the 1st electrode. In a 
process of being a manufacturing method of a fuel cell which has a process at which the 2nd 
pole IS stuck, and forming said electrolyte membrane on this electrolyte membrane, A 
manufacturing method of a fuel cell which said proton conductive polymer has the 1st and 2nd 
proton conductive polymers, and has a process of forming this 1st polymer so that an end of this 
1st polymer may combine with the surface of said fine pores, and the process of being filled up 
with the 2nd polymer after formation of the 1st polymer 

[0027]In <35> above <34>, the 1st polymer and 2nd polymer may be the same, or may differ. 
In <36> above <34> or <35>, the 1st polymer is of the 1st monomer origin, and it Is good that the 
2nd polymer is of the 2nd monomer origin that may be the same as the 1st monomer, or may 
differ 

[0028]ln either of <37> above-mentioned <34>- <36>, after a formation process of the 1 st 
polymer irradiates a substrate with energy, it is good to be carried out by contacting the 1 st 
monomer to this substrate. 

[0029]An energy source of energy in <38> above <37> Plasma, It is chosen out of a group which 
consists of ultraviolet rays, an electron beam, and a gamma ray. excite a substrate according to 
this energy source, and by [ of this substrate ] generating the reaction starting point to a fine- 
pores internal surface at least, and contacting the 1st monomer at this reaction starting point, It 
Is good to obtain the Ist polymer so that it may combine with a substrate in this reaction 
starting point. 

In either of <39> above-mentioned <34>"™ <36>, it is good for a formation process of the 1st 
polymer to combine an end of the 1 st polymer with a substrate by a coupling agent. 
[0030]ln either of <4D> above-mentioned <34>- <39>, it is good to obtain the 2nd polymer by 
polymerizing the 2nd monomer that was filled up with the 2nd monomer in fine pores of a 
substrate, and was this filled up with it in fine pores. 

In either of <41> above-mentioned <34>- <40>, a porous substrate is good to comprise an 
inorganic material or heat-resistant polymer. 

[0031]As for an inorganic material, in <42> above <41X it Is good that they are any one or those 

composite materials of ceramics, glass, or alumina. 

In <43> above <41>, it is good that heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

[0032]In either of <44> above-mentioned <34>-' <43>, it is good for the 1st pole to have the 1st 
support layer and 1st catalyst bed, and to apply said sol to said catalyst bed in a sol application 
process. 

In either of <45> above-mentioned <34>"" <44>, it is good to stick said electrolyte membrane and 
said 2nd catalyst bed in a process at which the 2nd pole has the 2nd support layer and 2nd 
catalyst bed, and sticks the 2nd pole, 

[0033]In either of <46> above-mentioned <34>- <45>» it is good that a fuel cell is a direct type 

methanol solid polymer fuel cell. 

[0034] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail The electrolyte 
membrane of this invention has heat resistance, and the foam which does not swell substantially 
to an organic solvent and water, such as methanol, is used for it as a substrate. As a material 
with such character, there are ceramics, such as glass, alumina, or silica, etc. with an inorganic 
material. With other materials, polytetrafluoroethylene (for example, Teflon (registered 
trademark)), polyimlde, etc. are mentioned. Such materials may be used independently or two or 
more sorts may be used for them as a composite material When using as a composite material, 
more than two-layer may come to laminate the gestalt. 

[0035]As for the void content of ihe substrate which can be used for this invention, it is suitably 
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good that they are 10% - 95^^. As for an average pore size, it is desirable that it is within the 
limits of 0.001 micrometer - 100 micrometers. As for the thickness of a substrate, it is 
preferably good that it is [ of 100 micrometers or less ] a several micrometers order. 
[0036]The electrolyte membrane of this invention combines the 1st polymer, especially a graft 
polymer with the surface, especially the fine-pores internal surface of the substrate which 
consists of foam. This 1st polymer is of the tst monomer origin, and the 1st monomer and 1st 
polymer have an ion exchange group. This 1st polymer, especially a graft polymer fill the inside of 
Uie fine pores of a substrate first. Since ihe 1st polymer is formed so that the end may combine 
with a fine-pores interna! surface, this 1st polymer formed in fine pores is not flowed out or 
eluted easily, 

[0037]ln this specification, as for an 'Ion exchange group", ~S0-^~ of -SO^H basis origin, etc. say 

the thing of the basis which holds and is easy to separate a proton, for example. When these 
exist in the 1st polymer in the shape of a pendant and this polymer fills the inside of fine pores, 
proton conductivity arises. 

[003a]In order to form the 1st polymer so that the end may be combined with a fine-pores 
internal surface, there are the following methods. For example, a substrate is excited by plasma, 
ultraviolet rays, an electron beam, a gamma ray, etc., and it is the method of obtaining the 1st 
polymer, by [ of this substrate ] making a fine-pores internal surface generate the reaction 
starting point at least, and contacting the 1st monomer at this reaction starting point. The 1st 
pofymer can also be combined with a fine-pores internal surface by the chemical methods, such 
as the Silang coupler Fine pores are filled up with the 1st monomer, and after using the general 
polymerizing method for making a polymerization reaction perform by the inside, and obtaining 
the 1st polymer, the chemlcaf bond of the 1st obtained polymer can be carried out to a 
substrate using the coupling agent which contains the above-mentioned Silang coupler etc., for 
example. 

[0039]In this invention, it is preferred to use the plasma graft polymerization method explained 
below. That is. it is preferred to obtain the 1st polymer that was made to carry out the plasma 
graft polymerization reaction of the 1st monomer, and the end combined with the frne-pores 
surface. Plasma graft polymerization can be performed using the liquid phase process explained 
below and well— known gas phase polymerization process. 

[0040]As for a monomer usable as the 1st monomer of this invention, acrylic sulfone sodium 

(SASX sodium methaKylsulfonate (SMS), p sodium styrenesulfonate (SSS), acrylic acid (AA), etc, 
are mentioned suitably. However, a monomer usable to this invention, Not the thing limited above 
but allylamine, allylsulfonic acid, Allylphosphonic acid, metallyl sulfonic acid, metallyl phosphonic 
acid, vinylsulfonic acid, Vinylphosphonic acid, styrene sulfonic acid, styrene phosphonic acid, the 
sulfonic acid of acrylamide, or a phosphonic acid derivative, Ethyleneimine, methacrylic acid, etc. 
may be derivatives, such as a monomer which has weak acid groups, such as strong acid groups, 
such as a vinyl group and sulfonic acid, and phosphonic acid, and a carboxyl group, the 1st class, 
the 2nd class, the 3rd class, a strong base like the 4th class amine, and a weak base in structure, 
and its ester. When the type of salts, such as sodium salt, is used as a monomer, after 
considering it as polymer, it is good to use those salts as a proton type etc. 

[0041 ]A homopolymer may be formed using these monomers one sort, two or more sorts may be 
used and a copolymer may be formed. That is, the 1st polymer that the end combined with the 
surface in the fine pores of a substrate may be a homopolymer, or may be a copolymer. 
[0042]The proton conductivity of an electrolyte membrane changes depending on the kind of the 
1st monomer to be used and/or the 2nd monomer mentioned later. Therefore, it is desirable to 
use a monomer material with high proton conductivity. It depends for electrolytic proton 
conductivity also on the degree of polymerization of the polymer which fills the inside of fine 
pores. 

[0043]In this invention, proton conductivity is given by being formed and/or filled up with the 1st 
polymer and the 2nd polymer mentioned later in fine pores. Therefore, it is good for both sides to 
have a high degree of polymerization, or for the 1st polymer and 2nd polymer to crawl, and for a 
gap or one side to have a high degree of polymerization. It is good for the 2nd polymer to have a 
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high degree of polymerization on manufacturing efficiency especially. Or although both sides do 
not have a high degree of polymerization relatively, it is good by combining both sides for each to 
have a degree of polymerization of the grade which has high proton conductivity. 
[0044]Plasma graft polymerization method usable to manufacture of the electrolyte membrane of 
this invention, After irradiating a substrate with plasma and making a base material surface and a 
fine-pores internal surface generate the reaction starting point, it is made to contact by the 
method of a liquid phase polymerization common knowledge of the 1st monomer suitably, and the 
graft polymerization of the 1st monomer is carried out in the inside of a base material surface 
and fine pores- 

[0045]It explains in detail, referring to drawings for plasma graft polymerization method usable to 
this invention next. The detailed contents of plasma graft polymerization method are explained 
also to the precedence application by the artificers of this invention, JP,3-98632A JP,4" 
334531 A JP.5-31343.A. JP,5-237352,A, and JP,6-2461 41,A in detail. 

[0046] D raw ing I Js a partial section perspective view showing the porous substrate 1 usable to 
the electrolyte membrane of this invention. To the porous substrate 1, the fine pores 2 which 

penetrate a substrate are opening many. 

[0047]Frequency of 10-50 MHz is performed to the porous substrate 1 under existence of the 
gas by which a pressure range serves as 120kPa from ImPa, such as argon, nitrogen, and air, 
and plasma treatment for about 1 to 1000 seconds is usually performed with the outputs 1- 
1000W- The reaction starting point (not shown) occurs in the surface (a fine-pores internal 
surface is also Included) of the substrate 1 put to plasma at this time. 

[0048]Next, the 1st monomer that has an ion exchange group is dissolved in water, and the 
homogeneous solution of the 1st monomer is prepared. As for the concentration of the solution 
of the 1st monomer. It is preferably desirable to carry out to 1 to 10% of the weight 0.1 to 80% of 
the weight. The homogeneous solution of the 1st monomer may have the surface-active agent, 
for example, dodecytbenzenesulfonic acid etc., so that this solution may permeate easily into fine 
pores. The surface-active agent may be contained in this 2nd monomer solution when using the 
2nd monomer solution. 

[0049]The substrate 1 after plasma treatment is good to process as follows with the solution of 
the 1st monomer of the above. That is, the 1st monomer aqueous solution is mad© to contact 
directly under argon gas atmosphere. Or the substrate 1 is once taken out in the air and the 
point which was made to react to oxygen and earned out activity by plasma is changed into a 
peroxide group. Then, the substrate 1 which has a peroxide group is contacted to the 1st 
monomer aqueous solution. Contact is performed by more specifically immersing the porous 
substrate 1 which the reaction starting point has generated in the above-mentioned solution. 
When carrying out directly under argon gas atmosphere, it is good to perform 20 ** 100 at 
the temperature of 30-60 preferably, and this process is good to carry [ 60 *+ - 150 ] out 
at 80 - 120 ** preferably, when generating a peroxide group. Immersion is good to carry out 
carrying out bubbling with inactive gas, such as nitrogen gas. As for time to be immersed, it is 
good the day grade from 1 minute and that they are 1 hour - 24 hours preferably. 
[0050]Next, the porous predetermined substrate 1 which carried out time progress is pulled up 
from solution, and is washed and dried by organic solvents, such as toluene or xylene. This is for 
flushing thoroughly the homopolymer etc. which were secondarily generated in process of the 
polymerization by an organic solvent, and leaving a graft polymer only to the substrate fine- 
pores surface and an inside. 

[0051] Drawing 2 is a perspective view showing notionally the state where the monomer carried 
out graft polymerization in the substrate 1 . It turns out that the 1 st polymer 3 that carried out 
graft polymerization is formed in the inside not only of the surface of a substrate but the fine 

pores 2. 

[0052]Thus, the substrate with which the 1st polymer was formed so that the end might be 
combined with the fine-pores surface of a porous substrate is obtained. In this invention, it is 
filled up with the 2nd polymer in the fine pores of the substrate produced by ranking second. As 
for the 2nd polymer, it is good that it is polymer which has proton conductivity. That is, like the 
1st above-mentioned polymer, as long as it is polymer which has an ion exchange group, it may 
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be the same as the 1st poiymer, or may differ. 

[0053]A method that the filling method of the 2nd polymer is directly filled up with the 2nd 
polymer in fine pores, And after being filled up with the 2nd monomer that serves as the 2nd 
polymer by subsequent processing in fine pores, a polymerization reaction is performed within 
these fine pores, the 2nd polymer is obtained, and there are a method etc. which are filled up 
with the 2nd polymer in fine pores by this, 

[0054]When using the 2nd monomer, the 2nd monomer may be the same as the 1st monomer, or 
may differ. That is, what chose one sort or two sorts or more from the 1 st monomer illustrated 
above can be used. As the 2nd suitable monomer, what was mentioned above as the 1st 
monomer is mentioned, and, in addition to this, vinylsulfonic acid can be mentioned. When one 
sort is chosen as the 2nd monomer, the 2nd polymer is a homopoiymer, and the 2nd polymer is a 
copolymer when two or more sorts are chosen as the 2nd monomer. 

[0055] As for the 2nd polymer, it is preferred the 1st polymer, a chemical bond, and/or to carry 
out physical combination. For example, the whole of the 2nd poiymer may be carrying out the 
chemical bond to the 1st polymer, or the whole of the 2nd polymer may be carrying out physical 
combination with the 1st polymer. A part of 2nd polymer is carrying out the chemical bond to the 
1st polymer, and the other 2nd polymer may be carrying out physical combination with the 1st 
polymer. Combination with the 1 st polymer and the 2nd polymer is mentioned as a chemical 
bond. This combination can be formed, vsfhen the reactant group is made to hold to the 1st 
polymer for example and this reactant group, the 2nd polymer, and/or the 2nd monomer react. 
The state where the 1st and 2nd polymer becomes entangled is mentioned as a state of a 
physical combination, for example. 

[0056]Proton conductivity can be improved in this invention, without the whole polymer with 
which it was filled up in fine pores eluting or flowing out of the Inside of fine pores, controlling 
the penetration (crossover) of methanol by using the 1st and 2nd polymer together. The whole 
polymer with which the 1 st polymer and 2nd polymer were especially filled up in fine pores a 
chemical bond and/or by carrying out physical combination does not efute or flow out of the 
inside of fine pores. Even if it is when the degree of polymerization of the 1st polymer is low, 
when the 2nd polymer, especially the 2nd polymer with a high degree of polymerization exist, the 
proton conductivity of the electrolyte membrane obtained can be improved. 
[0057]Hereafter, the fflling method of the 2nd polymer is briefly explained using drawing 3, 
Pr^Vyil)i;. a figure showing the section of the fine pores typically about the substrate after 

the 1st polymer was formed. In dra mDJ!; 3 (a), the same drawing number as drawing 2 is used, the 
fine pores 2 are formed in the substrate 1, and the 1st polymer 3 is formed so that the end may 
combine with the surface of the fine pores 2. 

[0058]Thus, the fine pores of the substrate with which the 1st poiymer is formed are filled up 
with the 2nd monomer, and a polymerization reaction is performed within these fine pores, [t is 
shown that the 2nd polymer 5 obtained by the polymerization reaction is filled up with drawing 3 
(b) in fine pores, as mentioned above, the 2nd polymer 5 — the 1st polymer 3 and a chemical 
bond — and/or, physical combination is carried out, and the 2nd polymer 5 as well as the 1st 
polymer is not easily flowed out or eluted out of fine pores. 

[0059]ln the electrolyte membrane or the fuel ceils, and those manufacturing methods of this 

invention, the 3rd polymer, the 4th poiymer, the n~th poiymer (namely, n three or more 
integers) can be used. The n^th polymer may have the operation which improves proton 
conductivity like the 2nd polymer. Even if it has the operation which prevents flowing out or 
eluting the whole polymer from the fine pores of a substrate, the n~th polymer may be 
constituted so that it may have the other character needed for a fuel celL 

[0060]As for the electrolyte membrane of this invention, it is preferred to use for the methanol 
fuel eel! containing a fuel ce!! especially a direct type methanol solid polymer fuel cell, or a 
refining type methanol solid polymer fuel cell. As for the electrolyte membrane of this invention, 
it is preferred especially to use for a direct type methanol solid polymer fuel celL 
[006l3Here, the composition of a methanol fuel cell is explained briefly, referring to drawing 4. 
Draw ing 4 is a schematic diagram showing one mode of the methanol fuel eel! which uses the 
electrolyte membrane of this invention. 
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[0062]The methanol fuel cell 11 has the electrolyte 17 inserted into the cathode pole 13, the 
anode pole 15, and these two poles. A methanol fuel cell has a reformer which is not illustrated 
in the anode electrode side, and is good also as a refining type methanol fuel celL 
[0063]!t becomes impossible to have a support layer which can consider a cathode pole as 
composition more publicly known than before, for example, supports a catalyst bed and this 
catalyst bed sequentially from the electrolyte side. It becomes impossible to have a support 
layer which can also consider an anode electrode as composition more publicly known than 
before, for example, supports a catalyst bed and this catalyst bed sequentially from the 
electrolyte side. 

[0064]After carrying out integral moulding of the 1st pole and electrolyte and acquiring a Plastic 
solid, the methanol fuel cell which has an electrolyte of this invention can also be obtained by 
the ability to stick this Plastic solid and the 2nd pole so that a different catalyst bed of the 2nd 
pole from the 1st pole and this electrolyte side may stick 

[0065]The case where the 1st pole is a cathode pole is explained using .draMng„§.- Dramng J^^^^ a 
schematic diagram showing one mode of a cathode pole which uses the electrolyte membrane of 
this invention. The cathode pole 13 has the catalyst bed 21 on the support layer 19 among 
drawing ^.. As for this support layer 19, it is preferred to consist of what has gas permeation 
nature especially oxygen permeability, heat resistance, and electron conductivity. For example, it 
is good that it Is porous carbon and is what has electron conductivity. 

[00663The catalyst bed 21 is a layer which supports a catalyst more publicly known than the 
former [ ] to the cathode pole. On this catalyst bed 21, the porous thin film 23 which has 
the fine pores 2 as shown in drawing 1 is formed. In formation of a porous thin film, the sol which 
serves as various glass, such as an alkoxide of various silicon, an alkoxide of various aluminum, 
an alkoxide of various titanium, or an alkoxide of various zirconiums, or ceramics, for example is 
prepared, and this sol is applied to a catalyst bed, A method more publicly known than the 
former, such as dip coating, spin coating, and spray coating, can be used for the applying method. 
Thus, the applied so! is warmed by desiccation and request and a porous thin film is obtained. As 
for the porous thin film obtained, it is good that it is a thin film of silica, alumina (for example, 
gamma-alumina), a titania, zirconia, these mixtures, or a complex. 

[0067]In the fine pores of the obtained porous thin film, by the 1st above-mentioned polymer, for 
example, graft polymerization method, or the method of using a coupling agent, the 1st polymer 
is formed so that the end of this 1 st polymer may combine with a fine-pores internal surface. 
Subsequently, it is filled up with the 2nd polymer in fine pores by an above-mentioned method. 
Thus, a cathode pole and an electrolyte can carry out integral moulding^ By using such an 
integral-moulding object, handling of the thin-filmHzed electrolyte membrane becomes easy. 
E0068]Adhesion shaping can be carried out and a methanol fuel cell can be formed so that the 
electrolyte side of a Plastic solid may stick this Plastic solid and an anode pole the catalyst bed 
side of an anode pole. In although how to carry out integral moulding of a cathode pole and 

the electrolyte was described, if it is also a person skilled in the art to carry out integral 
moulding of an anode pole and the electrolyte, tt can think out easily from 
[0069] 

[Example]A!though this invention is explained in more detail based on an example, this invention 

is not limited to this example. 

(Example 1) The porous PTFE film (trademark Teflon, the NITTO DENKO make, flat films, 70 
micrometers in thickness, pole diameter of 50 nm) was used as a substrate. The substrate 
concerned was washed and plasma irradiation was performed on condition of the following. 
[00?0]High frequency output: 30W; 
Plasma-irradiation time: For 60 seconds; 
Atmosphere: Argon gas; 
Pressure: 10 Pa. 

[0071]The substrate after plasma irradiation was immersed in the 1st monomer solution that 
carried out freezing deaeration, and graft polymerization was performed. Graft polymerization 
conditions are shown below. 
[00723Monomer: Acrylic acid (AA); 
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Monomer concentration: 10 % of the weight; 
Solvent: Water; 
Temperature: About 60 **: 

time: — 10 to 24 hour;, and additive agent: — a surface-active agent (sodium 
dodecylbenzenesulfonate). 

[0D73]After pulling up the porous substrate from the solution and washing it underwater, the film 

A-1 which made it dry and formed the 1st polymer was obtained. The mass of the film A-1 was 
measured after desiccation, and the amount of graft polymerisation was calculated as compared 
with the mass before a polymerization. The amount of graft polymerization was 0.7 mg/cm . 
Incidentally, the film pressure after a polymerization was about 90 micrometers. 
[0074]ln this way, when FT-IR (Mapping method) measurement of the obtained film A-1 was 
carried out, it was checked that the peak of 1740 cm™^^ of a carboxyl group exists also inside 
membranous, and rt became clear that polymer was formed also in the inside of membranous, 
[0075]lt <restoration of the 2nd polymer> Ranked second and was filled up with the 2nd polymer. 
Acrylic acid (AA) was used like the 1st polymer as the 2nd monomer. The 2nd monomer 98,9 
weight section and the 2nd monomer solution that consists of divinylbenzene 0.1 weight section 
and water-soluble azo polymerization initiator 1.0 weight section as a cross linking agent were 
prepared. The film A-1 obtained above was immersed in this 2nd polymer solution, 
[0076]It irradiated with visible light for 6 minutes after immersion, and the thermal polymerization 
reaction was made to perform inside fine pores. Then, the film A--2 which backwashing by water 
of the obtained film is ozrrmd out in an ultrasonic wave, and it dried and was made to fill up with 
the 1st and 2nd polymer was obtained. The difference of the weight before and behind 
restoration of the 2nd polymer showed that a lap was 7.0 mg/cm . 

[007 7] (Example 2) Using the mixture of acrylic acid (AA):vinylsulfonic acid =2:1 as the 2nd 
monomer, in order to dissolve vinylsulfonic acid, the film A-3 was obtained by the same method 
as Example 1 except having used the water of certain quantity. 

[0078](Example 1 of reference) The film A"-4 filled up only with the 1st polymer as well as the 
film A-1 of Example 1 was obtained. However, the lap of the film A--4 was 3.0 mg/cm . 
[0079]<Proton conductivity measurement> The proton conductivity was measured about the 
obtained film A~-2 to A-4. When measuring, the film was swollen underwater, it inserted into the 
stainless steel foil electrode after that first, and the proton conductivity test sample was 
produced. About these samples, impedance measurement was performed by HP4192A by 
Hewlett Packard. The obtained result is shown below. 
[0080]Film A-4(example 1 of reference):0.04x10~^S/cm; 

Film A-2(example 1):0.10x1 0"^S/cm; and film A-3(example 2):0.62xlO""^S/cm. 

E00ai]Thus, high proton conductivity was able to be acquired by being filled up with the 2nd 

polymer. Each of films A-2 and A-3 had desired heat resistance and the methanol inhibition 

performance. That is, it turned out that the electrolyte membrane A-2 of this example and A-3 

have the low permeability of methanol, and heat-resistant and high proton conductivity, 

[0082] 

[Effect of the !nvention]The new electrolyte membrane which controls the penetration 
(crossover) of methanol as much as possible, and is equal also to the use under elevated- 
temperature (not less than about 130 =i=*) environment by this invention can be provided. In 
addition to the above-mentioned effect besides the above-mentioned effect, the method of 
manufacturing the above-mentioned electrolyte membrane is provided by this invention, but It 
can do. In addition to the above-mentioned effect besides the above-mentioned effect, the new 
methanol direct type solid polymer fuel cell using the above-mentioned electrolyte membrane 
can be provided by this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*3k^:*: shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drsw[n£.l^^ a mimetic diagram of the porous substrate used for this invention. 
[Dj:^Mng_2;llt is a mimetic diagram showing having formed the 1st monomer in the fine pores of 
the porous substrate used for this invention. 

[Drawing 3] It is a mimetic diagram fifled up with the 2nd polymer of this invention, 
£Ql^Mr!K4lIt 3 schematic diagram showing one mode of the methanol fuel cell using the 
electrolyte membrane of this invention. 

[Drawing 5]lt is a schematic diagram showing one mode of the cathode terminal using ihe 
electrolyte membrane of this invention. 
[Description of Notations] 

1 A porous substrate and 2 [ A cathode pole and 15 / An anode pole and 17 / An eJectrolyte 
and 1 9 / A support layer and 21 / A catalyst bed and 23 / Porous thin film ] Fine pores and 3 
The 1st polymer and 5 The 2nd polymer, 1 1 methanol fuel cells, and 13 
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3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 




[Drawing 41 
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o T M ^ o T ^ i: V 2 y V- EtfiS^T?^ ^ Si ^ 
lm~Mm 3 7] Miam 1 cOxl^ U V-0315/*XS;?)\ W 

^x>. ijy^mt^^:>t^^^mi:}^^ymii 
m^m 4 0 ] mmm 2 o:>:^rs u mmm 2 

^ y V - if laffl ?L $3 1 - T a ^ ^ C :h i^^ i; o T 
#6n^lf^ia3 6 -itt5R^3 9 i?:)l.>t'n;0> 1 WIB^O 

j^y^ ij ^lifit^ 3 4 -i!i>j<ii 4 0 

[ift>i<ii 4 4 3 Man" 1 (omt^m I (^}Tii:wmw]kism 
vji^^mwmimmm:^iiTmnMm 3 4 — iijr:® 4 3 £o 
4 5 ] 2 £Diij;b^ii 2 £DS:ttftJi^rf 

[0 0 0 i ] 
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[0 0 0 2] 

fiiuf nT i^^. cH^coiST. oyum mM^mm-t ^ ^ ^ 
[0 0 0 3] mM'^^'f-mmnmm cp e f c. poi^mie 

r Electro^ytB Fuel Cell) (3;. ffi^S^Aff. ^mlHil^} 

F C. Oire^ct Methaao 1 Polymer Fuel Cell) oy-rDO:> 
Co 0 0 5] 

commiticiti^<^t^c^y\mmj§.mm^rixi'^^. m 

xi£. D M F c itmmnt {.xmi^-mi^^-i-mnm^mi-^ 

CTafkm Dow Chemicaiat:0]bwiM^H 

m (^DX:^— ^x^:^riimmv. t'x>MU 

[0 0 0 7] 
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XX. m2£?3>i^u-^— ><^y-;i/^oM 

[0 0 0 9] cn8cofi]ji:^j^6. ^^mmm^it^ wt^o 
u v-^BiiiT^x@. j^tjf^m i<^^5> ^iici?^ 

[0 0 10] < 2 > ±ia< i >te^l^T. ^ 1 ^0>t^U 

1 o:)^y^-tml:^x^'DX^m^'^xt^^^y^m2(T>^ 

y V — 5fe T ^ i; I ^ o 

<3 > ±te< 1 > xt±< 2 > te:fo'v^T. m I u 

[0 0 1 I] <4> .i-.fS<3>t::fct^T. X;?.;b4^-- 
T^i^X^-, H-^S. :??^>-^ 

z^hKXb. mmh.mmivc^\.-xmMhm^-t^ ^ 3 

<5> ±tc< 1 >X^i:<2>(e|Dl^T. iU^^KUv 

[0 0 12] < 6 > xtB< 1 >-< 5 >(r)\.^-fnmc 

loV^T. ^2i?:>4?Uv-£D?t«xe:^\ ^2i?>^W- 
^S«£Omi^t-?taL. M^SSb/tm2£0-^yv-:& 
Si] ? L P^J ^ c: $5 ^ T fi 1^ ^ ^ T f^J 2 71^? U V — t# T s <: rt 
i:: Dffl^Ll^-^^cia^^^xe^fe^i^DTb^J^i^. 
< 7 > J:JE!< 1 >~< 6 >£Dl^^tl'^^t^tDV>r. :^JL 

so <8> ±fB<7>i^:|al.^T. MM^JSt^^:. ^^^^^ 
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mmmmmmmm mmmm^ ^ o^^^ j: ^ \, 

[0 0 14] <12> ><^y-;bl3j:tf7ktC?f*LT§^ 

T?^o T ^K=& -o T J: u T-x^-^smmuma 

[0 0 1 5] < i 3 > ±tE< 1 2 >f^4Sb^T. m I (TJ 
jb^H 1 i^D-t/'v'— iirRjl;T^oT?.^:aoT?.cJ;t>m2 

< 1 4 > hfB< 1 2 >3<lii< 1 3 >ti::fei/^T. 1 i?3 

[0 0 16] < 1 5> ±JB< 1 4>^^;!3t'^T. JT-^^;!/ 

< 1 6 > J-ia< I 2 >Xti:< 1 3 >ti:1ol^r. il 1 

[0017] < L 7 > ±tS< 1 2 >— < i 6 >t?3ty^t" 

f^J i C V ^ T ffi 1^:^ ^ T 4f £) n ^ :6 =^ J: t > □ 40 
[0 0 18] < 1 8> JilcK 1 2> — < 1 7><7>^/^-r 

■x- — ;6 e t« Jit ^ n ^ t?3 J; I ^ o 

<! 9> ±ie<i 8>^r^5i.^T. *<twm. 

^ . 5^ X ^ fc fi: y ^ ^ f73 1 ^^n5^)^— 3 L < td: ^ 
[0 0 1 9] < 2 0 > ±ia< I 8 >tCt5t>T. IMtk 

< 2 1 > J:i[i< .1 2 > — < 2 0 >Ot^^4"ti>bHcfeU^ 50 
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< 2 2 > .ija< 1 2 2 0 >^3V^^"ti;^>Hc^V^ 

[0020] <23> 'mmm^. iov-vmmi.^ 
T. umMnM:i^±M< 1. 2 >— < 2 2 >iDi^t'n)b^i?) 

[0021] <24> ;^ V— KM. ry-™ Kfe ^13^ 

MILr^liS[fi"i^c^^o -^i^t^-^ L7c4^e u -7^7?^ 0 . ^2 

[0022] <25> ±SE!< 2 4 >fCtDl'^T. I? 1 £D 

c0^y^-^f^i]l;^feoTfeM^oT^>J:t^^"2 
£0 -1^ y V— ElH* T ^ iO?bU l/\ 

< 2 6 > ±I2< 2 4 >>L\t< 2 5 >t^?ol^T. H 1 

[0 0 2 3] <2 7> ±fi:i< 2 6 >^C^3V^T. X.:T.;b 

<2 8> ±M<2 4>Xf^<2 5>J^:fel/>T. 1110 
[002 4] <29> ±fE!< 2 4 >— < 2 8 >i^V^^' 

< 3 0 > h3B< 2 4 >~< 2 9 >cOl^-rtlvb^l^:4T5l'^ 

[0 O 2 5] < 3 1 > J:JB< 3 0 >^C:fe'v^T. ^ffiW 

n V ^ i$ ^y ^ . X T ^ V ^ i?) n:6>"- 

< 3 2 > ±J2< 3 0 >K^\^^X^ Wm\±-^- U ^-^^:^K 

^\ 

< 3 3 > ±ffi< 2 4 > — < 3 2 >{?3V^-rtl}bHi:1ol^ 
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[0 0 2 6] < 3 4 > 1 c?3Wcm^"t'^X 

± ti: Si 2 ^ -tt ^ wir ^ mPWummM 

[0 0 2 7] <3 5> XfB<3 4>ic:Bl^T. 
U 2 U t ft] CTfeo T '^pJS: "3 T 

<3 6> XffiO 4 >Xf^<3 5>^^:^oV^T. 1 

^^^^ 1 £^xy V-<h:[njl^T:;feoTfe|i=&:-:?T*>^t/^^2 

[0028] <3 7> ±IB<3 4 >~<3 6>cDl/^-r 

[0 0 2 9] <3 8> ±HlI<3 7 >tC^5l^T. x^^L^ 

< 3 9 > XtL!< 3 4 >— < 3 6 y^oy^-y-^^mzt^y^-- 

[0 0 3 0] <4 0> ±IE<3 4 >~<3 9>£0V>-r 
n?6n^4ol^T. ^2c?D3]^U-T-;6':. H 2 t^3qey v-^i; 

1o V-^Tffi^^ -ti^ cl ^ i: o Tfl J: I. \> 

< 4 1 > ±E< 3 4 > — < 4 0 >i?:3V^^^^n:6H^:fei/^ 

[0 0 3 1 ] < 4 2 > h|5< 4 I >J-Ctel^T. 

< 4 3 > ±iL!< 4 1 >tz4ol^T. U 

[0 0 3 2] <4 4> Xfe<3 4> — <4 3 >f:^3l^T 
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<4 5> Xfd<3 4>— <4 4>0:)V^t''Ht^Ct6l-^ 
T. m 2 2 ^^3^^ftf*ji.^rj^ 2 i^^fi[6ffiil'^rf L 

T^^. lf^2cDli^^«^^:g>Xg^c4oV^T. MHB^iP 
RHi tflf am 2 ^3:)«^«J1 h ^ ^- ^ v\, 

[0033] <4 6> Xte< 3 4 > — < 4 5 >t?3l^^r 

[0 0 3-^:] 

i;^ X ^ ^ jft il b T ^ ^ ^ to T ^ T ^ J: I ^ c 

[0 0 3 5] *^Mj^tcjii>;s>c: ^:^^t?=^;g>^Sto^JL^ 

it. ffiltcti 1 0% — 9 5 %T^^i^:?J^J;l\. ¥ 
mSi^x 0 . 0 0 L /i in- 1 0 0 /i mt?:)|'afi^if^Jt-fe^ 
Cttm^l.i^\ ^e)t^. 1 0 0 ^rnK 

[0 0 3 6] rj^mMjmmmmit. ^jimmt^^^^s:^^ 

1 £04^0V— ^^^:t>5:i^a^^t^^c CtD5g] <:0^>U 

[0 0 3 7] rj^t^s ^mmm^t^^^r. ^-^^^-yrn^ 
Sj tit. Wlx.if-so3 Hlt[^Si?:)-S03 - ^i:. 

# U ^-/o^ffl?Ll^9^irSfc"r C ^ <fc i9 . :/p ]- >S«Stt 

[0 0 3 8] Bl^i 1 iO^HU V-:^, ^^-iii^^mp^STS 

ic: M-^^t- ^ -5 Jj^ct- ^ . ;:^£^3 5 tic -'/j-mt^ S3 

i>o wxti. y^x^. mnm. «xm. :^>^vi^@-e 
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[0 0 3 9] ■mm]\z.^^--x^ ixvy^mmt^^fyX^ 

($AS) . ^'^U;l>'X;V^i^>lt^^U^>A (SM 

s) ; px^U'>^x;l/4'^>^|g•^ hu^^^A (sss) . r 
y x-- . iiiBic 151^ ^ ti^ t> ^0 7? 

-;bx;l':f^>fe l£::i;l'4-^X^i-x>lt. X^UyX;l/5h^^ 

[0 0 4 1] s/c. cna^?:)^y^— ^ I ffiTO^:^ffl^^T 

-5 T ^ u v-T^o T J; v^o 

[0 0 4 2] mmmmy^r:^ h y^mmt. mm^^m 
1 (r)^/-^-msyyut^^:^'^mzo^y^-(omm 

[0 0 4 3] *?^P>3tC43V>Tii:. ^1^4^^-^^- 

[0 0 4 4] :^fmoymmMmo:mjMicmimmy''y 50 
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m&izidm I a:)^y^-^m'moymm'B(^yimc 
CO 0 4 5] ot'^e, -^mmcmmm^j^-f'^x^^'^ 

^^:|^Biai^iDf^PJ3^g IC ^5t^TffiM. 3-9 8 6 3 

2 . m^V? 4 - 3 3 4 5 3 K 5-3 1 3 4 3. 

^^m^ 5-2 3 7352. #r^^ 6 - 2 4 6 1 4 

[0 0 4 7] ^^LttStt- I. ^::^fL. H^mMt)^ 1 mPa:^> 
^12 0 kPat^^r;l/ny, mm. ^;^^#tO;^XiD# 
fff-e. ii^^ffJiilSia 1 0-5 0 MH z . |±1;^J 1 - 1 0 0 

0 WT. 1-10 0 o#iiitiDy'^x^Mii^fT'5. ^ 

tct^. Is[j£ii^I^?&J^5 (]l^i>^iriO :b^^*t-r^. 

[0 0 4 8] :k^z^ ^:ty''^ci^^^t-^m i i?>^y^^ 

^. m 1 (O^ey^-coykf^miom^it. o. i — s offi 
^y'^yTsjx^^^yymr^E'^mi.x^^xt.^x.^o ^fc W 

[0 0 4 9] 'X'^x^mmmmn i -biam' i. o:>^ 

r;l>d^>;^;XWll:^TT. mm. H l iO^y v-7f<fSf?« 

$it^mi I 1 t'>-ey v-7j<i@iS^fg»^-^^o s 
il!St^> J:: DM^f^^i^fi. -LUBTki^SSi^. ^sifSlf^Sfej^l:^!^ 
^bT(/^^^?L'i^EM«i ^SMt-^ct^^J;*:}fj9o ^ 
4b\ CcDimt^. r;Vri'V:;^^x|.?HrrFTd:getT^ii 

-a-. 2 or.— 10 or. jt7-SL'<i^^3 0 — 6 or^DrMig 
6 or— 1 5 or. ^^7*L.<i'^8 or— 1 2 or-etT^ 

iDjb':^;^/^ '^fc. mm\t. i?^>^X^^O^Stt:^X^/^ 
^ -- BSit. ^I-^ b < ii: 1 PtlH- 2 4 mmx-^:^(DiS^ ^ 

[0 0 5 0] 'Alz.. m&MmrnMLft^^iM-SM i ^ 



(8) 



#flT^ 20 0 2- 83612 



13 

[0 0 5 1] mzi^t. &u uc^y^—^i^'yyi'M-^ 

[0 0 5 23 C<^cfc5t-LT. ^iD— ^SI^^?Ltta«CD 

r 0 0 5 3] m2 o:)y]i u -^-a^^^mpjmt. m 2 tD.t° u 

i; 0 ^ 2 tf)^!? U V- ^ ^ ^ 2 y v-^mrt t-?t 

±1 L f i . 15 i I:j ? L m ^ ^ 5S ^ I T t ^ H 2 .1^ U V 

T 1 am L/cii^. 2 ^^4? U -^-^i^i^^^^? U ^^-T 
^D. m2Cstyv-^LT2ffllJ^Ji^aiWL;c:lt^. 

m 2 ^3:^1^ u -^^—&rj\/xi^m 2 oy^ y t ti^^j&T^ 

[0 0 5 6] m 1 Bizfm z ^04^^ u 

^mmt^^h^^^^. y^y-}V(^mm (^px:t- 

\:^mMUH fs^ G m m xfi: ?5^[arr ^ c ^ ^ < . :/ p h 
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[0 0 5 7] l^XT. m3'^m\^^X. ^^2£0.i?U-^-^^?t 
■j^m\Z7f<l.TcmX^^<. 113 Ca) tctoV^T. ^|2^fWJ 

[0 0 5 8] z,o:>^oi^. mioyAi')^—^^^}-^^^^ 
-eSi^^ii^^'^fT^. 1113 (b) 

[0 0 5 91 ■^¥mm^mBmmji}tm^mMmj^nh 

mwm'f^'?'m)Fmm^^tsy- ^ y -ji^wmmmc ^ i ^ ^ 

[0 0 6 1] -ccx. y^y-mmmmm^m. m\ 

mmm^m^^^^ y ^ y—}vmmm^o-:^-mwt7f^-tmm 

[0 0 6 2] y^ y-)vmnm^ t 1 1^. :tf y— kh i 

^mi^xr^^o y^y-)V^mmnt. ii^L>s:i^eiM 
wi-^r y-Ymmm\^^\.. ^m:my^y-)\^'^mmw 

[0 0 6 3] :^;V— F»±. ^fl^^^^'mom^^^'t^ 

5Q m^^iimmniim^^Wi^^mMm^ummMm^^ 



mm 2 0 0 2-8 3 6 1 2 
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[0 0 6 4] ^^ic. :^§mcommn^^Lr^^:^'^ 
y - ) i± . m \ om t mmu t ^ -ms.m l t 

t tmmnm t tf^mm-t ^^ovc. wmmt^ timz com 

^ ^ S? « ^ ^1" T f# ^ C h T # a o 

[0 0 6 51 mi omt'^:^j V- rm-v^^m-^^. m 5 

- Fffi 1 3 1 9±Umm 2 1 ^^"LT^ 

[0 0 6 6] -^fc. mMm2 1 y^jv— K-ii^cpjfit 

11 2 1 ±tc. Hi 1 tC/K^J^ 3 ^5;. ffl^L2 ^grWr ^^?L'l^i 

4-0. fie>ti^*>7Ltt»Iti:. i-'U/J. TJU^i- m^lt 
1 mi^J #J;^tf ^-^^-7 FS'&^fe. Xi^/J '7 ^'U > 

—to m^m^^^x^K. m roy.r.^j-7—m}}&-9 

[0 0 6 8] cir)jS-}f5f*tyy— FSi:^^% ry-vm 
m^-^:^^t^. mmmr^hnit. ±^t^snmim3i 

[0 0 6 9] 

Sissies. 7 0 /a m, j^iHLt^. 5 0 n 
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Co 0 7 0] ?S/iSai^j : 3 OW ; 
y^Xvff^mBtftl : 6 o#!i^a ; 

EE:^J : 1 0 P a o 

[0 0 71] y^X^MWitoSH"^. mSiK^L/cli 

10 [0 0 7 2] : T'^'U;^ (A A) : 

-^y-^-mfK : 1 oaM% : 

fi[t : .^<36 or ; 

mm • I 0-2 4[}tPf^ ; BlXJ 

mk\M ■ Wm^^^lm (Fi^^/;W>-t^>X;l/:a-^>^i:^^ 

[0 0 7 3] ^fLttB«^j^»^f^']i^±if. 7m^'(:m. 

?f*Lfdt> i V^-^je^ieLfclSA- 

20 MMtrnkLxif^y hm-Bmmmvfto ^^-7 Fa 

[0 0 7 4] C a LTtfGnfcfllA- 1 T- I R 
(Mapp ing?i<) illAL' L h d 5 . i^^l^S^^,:) l 7 

[0 0 7 5] <m2o:)^v^—o:)^m>^'k^^x\ Wi2(o 
30 4^U v-^[i]ti^^:7^'U;!/|t (A A) ^mi^fc. m2oy 

m^^f3^^^^m^o^y'^-m§:^mml^tlo c(dw^2 
[0 0 7 6] mmtk. 'mm^^^mmML. mM^Ei 

^^rcSiA-2^!#fco ^^5. m2o-}:]<v^-~o:>ytmm 
[0 0 7 7] (Mmmz) m2(D^y"^—thTr^v 

[0 0 7 81 mmm i ) mmm i oiia- i 

m 1 v-^?3^^^ciiiLf^iMA-4^?#fco m 

[jMA-4£0at^fl^i;. 3. Omg/crn- 
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[0 0 7 9] <:fahyim'\my^>m^n^mA~2 

/to c:n^^0i5£*^U^:^t/^T. Hji-l^^y h • ^^y;^J-K 
[0 0 8 0] j3i A - 4 (#PIM 1 ) : 0. 0 4x10 

S/c m : 

IMA -2 m 

[0 0 8 n c:i?>i:5t^^. I 



I) : 0. I OX i 0-2 S/crn 
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[0 0 8 2] 
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[li! 1] 





[US] 



T3< 



--23 
21^-21 




(51) int X 1 ' mm^ F I (#%) 

C 0 a L 79 :08 COS L 79 :08 

(72)m^^ *J1 *— F:5?-A(#%) 4F074 AA39 AA74 CDIl CR13 CElf5 

aC:^t[^te1iE^^ttSffT 3 -25— 5 —303 CE56 CE84 

5HD26 AAD6 AA08 BBCX) BB04 CXQS 
EEU EEI8 



